152        THE INSULATION OF ELEGTRIG MACHINES
In a paper entitled ""Oil as an Insulator" (Proc. Inst. Mec.
Engrs., vol. xxi., 1892, p. 244), Hughes investigated, various oils,
employing a Wimshurst machine, and comparing the relative
spark lengths in air and in oil. He directed his attention
especially to hydrocarbon oils, such as petroleum and rosin oil.
He found great variations in the quality of rosin oil: its insulat-
ing quality ranged from " worst castor oil up to a superior degree
of gutta-percha." He also found this true of most oils, and states
that before using any oil its quality as an insulator should be
thoroughly ascertained by electrical tests. With regard to their
relative suitability, Hughes states: "In selecting oil of high
insulating quality, we must also have regard to the purpose for
which it is to be used. Thus, as a self-restoring medium having
very quick action, for condensers, transformers, or coils so closely
wound as to be difficult for a thick oil to penetrate, a thin rosin
oil, such as rosin spirit, might be best; but for cables and under-
ground wires, I found thick, pure rosin oil best, because it was
not only superior as an insulator, but it would not escape too
rapidly at any large puncture."
Hughes found by immersing samples of gutta-percha and
india-rubber in separate vases of different oils, and weighing them
before and after prolonged immersion, that some oils were in-
jurious to gutta-percha, and that almost all, with the exception
of castor oil, were more or less destructive to india-rubber.
Pure rosin oil was found to give the highest insulation of all, and
a spark that would pierce a given thickness of gutta-percha would
utterly fail to pierce the same thickness of rosin oil. Eosin oil
was found to have a preservative effect upon gutta-percha, for
the sheets after immersion were found to have become slightly
increased in weight, showing that the oil had penetrated into the
pores of the gutta-percha; it was also found to be stiffer and
tougher than before the immersion.
Eosin oil which is already thick and viscid can be rendered
more so, when desired, by the addition of solid rosin dissolved in
it, or by the addition of palm oil residue, which has the remarkable
property of thickening rosin oil.
Hughes found that a spark which would pierce 100 mm. of
air would not pierce 1*4 millimetres of rosin oil, the rosin oil